Spinal CCL1/CCR8 signaling interplay as a potential therapeutic target - Evidence from a mouse diabetic neuropathy model.
Chemokine signaling has been implicated in the pathogenesis of diabetic neuropathy; however, the involvement of the chemokine CC motif ligand 1 (CCL1)-chemokine CC motif receptor 8 (CCR8) interaction remains unknown. The goal of this study was to examine the role of CCL1-CCR8 signaling interplay in the development of hypersensitivity and in opioid effectiveness in diabetic neuropathy. Primary glial cell cultures and a streptozotocin (STZ; 200mg/kg, intraperitoneal)-induced mouse model of diabetic neuropathy were used. Analysis of mRNA/protein expression of glial markers and CCL1/CCR8 was performed by qRT-PCR, Western blotting and/or protein arrays. The co-localization of CCL1/CCR8 with neural/glial cells was visualized by immunofluorescence. The pharmacological tools were injected intrathecally, and pain behavior was evaluated by von Frey/cold plate tests. Single STZ injection increased blood glucose levels and induced the development of hypersensitivity as measured on days 7-21. On day 7 after STZ, the protein levels of CCL1 and IBA1 but not of CCR8 or GFAP were elevated. Immunofluorescent staining revealed that CCR8 was predominantly localized in neurons, which are also the main source of spinal CCL1. Lipopolysaccharide stimulation of primary microglial cultures resulted in decreases in the levels of CCL1 and CCR8. Single intrathecal injection of CCL1 (10-500ng) induced the development of hypersensitivity, whereas on day 7 after STZ, a CCL1-neutralizing antibody dose-dependently (2-8μg) delayed pain behavior. Repeated administration of the CCL1-neutralizing antibody (4μg) also enhanced the effectiveness of morphine and buprenorphine (1μg). These results reveal that CCL1/CCR8 neuronal signaling plays an important role in the development of diabetic neuropathy and the effectiveness of opioids.